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In addition to the settlement caused by chips and dust sifting down into the interstices of the larger rocks, referred to above, settlement is also caused by the crushing of the bearing points of the rocks when the load comes on them from the weight of the rocks above and from the transmitted water pressure. In this connection it is worth noting that quarry run rock, which contains assorted sizes, provides more bearing points than big rock alone of uniform size.
The settlement is, of course, much greater in the early life of the dam and is greatest during the first few months. The dam is usually built from the canyon sides toward the center, and as the fill advances from each side it causes the rock to settle toward the center. The initial settlement hastened by sluicing should be allowed to take place to as great an extent as practicable before the construction of the impervious upstream face is started.
9. Spillways and Freeboard. It is very nearly as essential to prevent the overtopping of a rock-fill dam in time of flood as it is an earth dam. Any type of spillway suitable for an earth dam is also suitable for a rock-fill dam. In many cases the "side channel" type of spillway, where a spillway channel is cut through the ledge rock at one side of the dam, has been utilized. Sometimes the discharge from such a spillway is through a tunnel. Other things being equal a "saddle" spillway remote from the dam itself is desirable.
The spillway capacity to be provided should be determined by a careful study so that there will be no danger of overtopping the rock-fill dam. Some spillway requirements have been met by constructing a spillway over the rock fill out of timber and planking, as was done in the Beaver Park Dam in southern Colorado. The Laguna weir in the Colorado River, built by the United States Reclamation Service, is essentially a rock-fill overflow dam; but its height is 24 ft and it has a bottom width of more than 200 ft and a downstream slope of 1 on 12. Many of the early spillway dams in the eastern part of the United States were rock-filled timber cribs with planked upstream and downstream faces. Some of these are more than 100 yr old and are still in service. However, this is no precedent for using a modern rock-fill dam, which is devoid of restraining timber cribs, as a spillway. Paving or planking the rock fill to form a spillway over the top of a high rock fill is inadvisable because a rupture of the spillway paving may cause erosion or even the destruction of the rock fill.
Most failures of rock-fill dams have occurred by overtopping. In addition to ample spillway, ample freeboard must be provided, as any overtopping where the water attains an erosive velocity is apt to result in failure. In determining freeboard above pond elevation during the maximum extimated flood, it is not necessary to use quite as high a factor of safety as in a comparable earth dam because if spray passes over the top of the dam it will not injure the downstream face.
Salt Springs Bam. The Salt Springs Dam is a good example of modern practice in the design and construction of a high rock-fill dam with an impervious upstream face formed by a diaphragm of reinforced concrete slabs. This dam is one of the largest rock-fill dams (3,170,000 cu yd) as well as one of the highest (328 ft). Fig. 10 shows a typical cross-section and Fig. 9 shows some of the essential